This paper attempts an assessment of the status and interrelationships of various taxa of American portunids within the genera Portunus
The work began by detailed comparisons between pairs of species in each of the genera. Rathbun (1930) has listed eight pairs of analogous species (or twin species, or geminate species) in which one of each pair is a western American species and one an eastern. Most of these are not clearly detectable by a classical approach (Garth and Stephenson, 1966) , which instead has suggested "confused" relationships between groups of western and groups of eastern species. Nine of the ten western "species" (including one subspecies; authors and dates of species are given in table 1) of Portunus appear closely related. Several different dichotomous keys can be devised for their separation, but none has obvious precedence for convenience or indications of relationships. (The key to the western species that eventually was adopted employed an initial pentachotomy.) It seemed that all characters had equivalent hierarchial significance. The problems of establishing a hierarchy are emphasised by the fact that Rathbun (1930) To some extent the present work was a trial of numerical techniques and initially involved a small number of species, the nine western species of Portunus. When the eastern species of the genus were added, the increased complexity of information gave added convenience to the numerical methods.
Indo-West Pacific species should be considered, involving several species close to P. pelagicus, P. macrophthalmus for comparison with P. tuberculatus, and Scylla serrata exemplifying another related genus.
The number of species eventually compared (44) is sufficiently large to give convenience to numerical techniques but not too large for the conclusions from each technique to be checked against the "common sense" of the classical background. With such comparison possible, we found it not surprising that the overall outlook on the group has not been changed materially. The important conclusions, therefore, are in the field of methodology. It was hoped that a method would be developed that could be applied to the very numerous Indo-West Pacific species of Portunus, whose complex interrelationships are difficult to determine by the traditional approach.
Numerical Methods
Form op data.-Basic taxonomic data normally are mixed: they may, for example, comprise attributes that are qualitative ("yes" or "no", "present" or "absent"), multistate (A, B, or C), ordered multistate or ranked ("absent", "rare", "common"), and numerical (measured) . Few numerical models capable of accommodating all these approaches are known; and, although computer programs using such models exist, they are relatively inflexible Goodman and Kruskal (1954, 1959) , Dagnelie (1960) , and Sokal and Sneath (1963 Sokal and Michener (1958) , whereby the distance between two groups is defined as the average of all interindividual betweengroup NFD or TD values.
(2) Classification: General accounts of classificatory methods are given in Sokal and Sneath (1963) , MacNaughton-Smith (1965) , and Williams and Dale (1965) . Four methods were used: (a) Lance, 1966 (Lance and Williams, 1967) Sokal and Sneath (1963) , but the methods given therein are empirical, since at that vol. 124 time no general solution to the problem was known. The transformation established by Gower (1966) Garth and Stephenson (1966) , but fewer specimens of Atlantic species were seen, and there were no critical examinations of difficult groups. Atlantic species were identified from type-material or from specimens identified by Rathbun. Most Indo-West Pacific species were known from previous investigations (Stephenson and Campbell, 1959; 1960) While the general conclusions from the two methods are identical, the models distort some of the detailed relationships of the above species to other species; for example, in the models, P. iridescens (£) appears closer to P. stanjordi © and P. acuminatus ® than to P. spinicarpus @) and P. guaymasensis ©, which are its nearest neighbors on both tabular and classical grounds.
Neither of the following pairs of species of Callinectes can be con- Garth and Stephenson, 1966; Stephenson and Rees, 1967) ; because of synonymy problems within this group, P. tuberculatus @ was compared with the only "fixed point" available, the holotype of P. macrophthalmus (f|); it is closer to this species (NFD 11) than to the nearest member of of the 15-species group (NFD 13 to P. x. xantusii ®); it is probably closer to other species in the P. longispinosus group, and shows a distant relationship to P. vocans @ (see following). (5) The eastern P. vocans @ is so similar to P. nipponensis (Sakai) (Rathbun, 1930 Consideration of the species of Callinectes, each mutually in relation to the remainder, gives mean values as follows C. arcuatus < §), NFD 6.8, TD 2.6; C. bellicosus ( §), NFD 9.0, TD 3.0; C. boucourti ( §>, NFD 5.5, TD 2.3; C. danae ( §), NFD 5.8, TD 2.5; C. exasperatus ( §), NFD 6.8, TD 2.6; C. gladiator < §), NFD 7.4, TD 2.7; C. latimanus @, NFD 4.9, TD 2.1; C. marginatum @, NFD 8.9, TD 3.0; C. ornatus ( §), NFD 6.0, TD 2.4; C. sapidus ( §) (1874, p. 8) and Crosnier (1962, p. 47 Stephenson (1968, in press) (mean NFD 7.2, TD 2.5), the two species of Arenaeus scarcely can be excluded from this assemblage; thus, A. cribrarius % is closer to C. bellicosus @ (NFD 11) than this species is to C. exasperatus @, C. gladiator %, and C. marginatus @. It would seem desirable to re-examine these genera in the first instance by a detailed classical approach. (5) The genus Portunus covers a wide range of morphological diversity.
If only the P. pelagicus group and the P. xantusii group are considered, clearly these should belong to different genera.
Inspection of the models: On the one hand, this confirmed visually the main conclusions (1), (2), (4), and (5) (Stephenson and Campbell, 1959; Stephenson and Rees, 1967) suggests that many additional features result from parallel evolution (e.g., expansion of the anteroexternal angle of the merus of the third maxilliped).
The problems of recognising subgenera of Portunus by classical criteria have been detailed (Stephenson and Campbell, 1959 The results have shown that (1) for the recognition of groups, the method embodied in the 3-dimensional models is entirely acceptable; of these models, the second (based on three axes only) appears slightly preferable; (2) for the detailed consideration of affinities within the groups, the tabular method is adequate and gives less distortions; vol. 124 hence, if future investigations are attempted, the methods will be used in the reverse order from that given above.
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